A 75-year old man was referred to hospital for symptomatic hypoxemia. He did not complain of dyspnea while supine, but while sitting or standing, he experienced dyspnea with severe hypoxemia. He did not have any pulmonary diseases that could cause dyspnea. Transesophageal echocardiography revealed an atrial septal aneurysm with a small atrial septal defect (ASD) and a mild left-to-right shunt through the ASD when the patient was supine. However, when he became upright, a severe right-to-left shunt occurred and the arterial oxygen saturation decreased from 96% to 80% with dyspnea. Cardiac catheterization revealed normal pulmonary artery pressure. He was therefore diagnosed as having platypnea-orthodeoxia syndrome. Magnetic resonance imaging of the chest showed a deformity of the atrium associated with elongation of the ascending aorta. The ASD was closed surgically and the dyspnea and hypoxemia that occurred while he was upright completely resolved. could be a cause of the dyspnea. He had a normal spirogram. While breathing room air, the patient's arterial oxygen saturation decreased from 97.6% when recumbent to 86.7% when upright (Table 1) . Furthermore, while breathing with 100% oxygen by facemask, the partial arterial oxygen pressure also decreased from 455 torr in recumbency to 319 torr in the upright position ( Table 2) . We then carried out pulmonary perfusion scintigraphy with 99m Tcmacroaggregated albumins to detect pulmonary thromboembolism and accumulation of the radionuclide was observed in the lungs, brain, liver and kidney (Fig 3) , which meant there were no evidence of pulmonary thromboembolism but there was a right-to-left shunt. Transthoracic echocardiography revealed normal left ventricular contraction and the absence of significant valvular disease. The cardiac chambers were not dilated and a congenital heart disease causing the right to left shunting could not be diagnosed. However, transesophageal echocardiography (TEE) revealed a small ASD (about 8 mm in diameter) with an atrial septal aneurysm and slight left-to-right shunting through the defect. Eustachian valve was not observed.
Cardiac catheterization showed normal pulmonary artery pressure (15/6 mmHg) and normal right atrial pressure (4 mmHg) ( Table 3 ). Cardiac output was 3.7 L/min, and the pulmonary arterial resistance was 65 dynes· s· cm -5 · m -2 (Table 3) . Although there was a mild left-to-right shut (Qp / Qs: 1.4), we could not detect a right-to-left shunt (Table 3) . We routinely infuse Ringer's solution to keep the venous route patent for emergency drug administration during and after catheterization and in the present case, the dyspnea while upright decreased for a few days after the drip infusion of Ringer's solution (1000 ml/day).
Magnetic resonance imaging (MRI) of the patient's chest showed elongation of the ascending and descending aorta ( Fig 4A) and compression of both atria. The cine mode of MRI revealed a floppy movement of the atrial septum with the small ASD, but we could not observe any remarkable shunting through the ASD (Fig 4B) .
Because the patient's dyspnea and hypoxemia occurred only while he was upright, we repeated the TEE in both the supine and upright positions. Doppler and contrast TEE showed the mild left-to-right shunt through the small ASD while the patient was supine, but when he became upright a severe right-to-left shunt was observed (Fig 5) and his arterial oxygen saturation decreased from 96% to 80% with dyspnea. Therefore he was diagnosed as having P-O syndrome. [1] [2] [3] [4] [5] The patient gave his informed consent, we decided to surgically close the ASD, which was approximately 0.8× 1.0 cm in diameter and consisted of 2 defects (Fig 6) . Direct closure of the defects was carried out and soon after the operation, the dyspnea and hypoxemia that occurred while upright completely resolved. HIRAI N et al.
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Discussion
Platypnea-orthodeoxia is a rare clinical syndrome that is characterized by dyspnea while upright. [1] [2] [3] [4] [5] Standing upright stretches an interatrial communication, such as a patent foramen ovale or ASD, allowing more venous blood to stream from the inferior vena cava through the defect. 5 Furthermore, an aortic aneurysm 9 or an elongated ascending aorta 10 may rotate the heart and distort the position of the atrial septum relative to caval inflow.
Generally, the magnitude of the left-to-right shunt through an ASD depends on the size of the defect and the relative compliance of the ventricles, and the relative resistance in both the pulmonary and the systemic circulation. 11 In patients with a small ASD or patent foramen ovale, the left atrial pressure may exceed the right by several millimeters of mercury. Khozaie et al suggested that a less compliant right ventricle might facilitate shunting across the foramen ovale, possibly without a significant right-toleft gradient in atrial pressure. 3 In the present case, the dyspnea associated with the upright position was not apparent until the age of 70 years. Magnetic resonance imaging revealed the elongation of the ascending aorta and compression of atrial septum, but the relationship between the positional change in the atrium and the alternate shunting was still unclear because MRI can be performed only while the subject is recumbent. We consider that elongation of ascending aorta with aging gradually altered the shape of the atrium, leading to the formation of a septal aneurysm, and distorted the position of the atrial septum relative to the direction of blood flow from the vena cava. Not only the positional change but also dehydration might have been participating in the alteration of the compliance of ventricles, because the symptoms diminished transiently after isotonic fluid infusion.
In conclusion, we present a case of P-O syndrome caused by an atrial septal aneurysm and defect that was successfully treated with surgical closure. Although this syndrome is thought to be a rare cause of dyspnea, many patients may not be diagnosed correctly from routine examination by ECG and chest roentgenogram, or even with transthoracic echocardiography. Thus, it is important to note the pattern of the occurrence of the dyspnea, and if it occurs while upright, then TEE should be carried out to determine the presence of intracardiac right-to-left shunting.
